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$f(x)=0$ , $f$ : $\overline{D}\subset R^{n}arrow R^{n}$ , (1)
. , $D$ , $\overline{D}$ $D$ , $0$ $f$ , $x\in\overline{D}$ $f$
$C^{2}$ . , $f$ $Df\#h\alpha_{f}$-Lipschitz , $x_{1},$ $x_{2}\in\overline{D}$
$\Vert Df(x_{1})-Df(x_{2})\Vert\leq\alpha_{f}\Vert x_{1}-x_{2}\Vert$ , (2)
, , $f$ , $x_{1},$ $x_{2}\in\overline{D}$
$\langle f(x_{1})-f(x_{2}),x_{1}-x_{2}\rangle\geq C_{f}||x_{1}-x_{2}\Vert^{2}$ (3)
.
(1) , $x^{0}\in D$
$h(x,t)=f(x)-(1-t)f(x^{0})=0$ , $h$ : $\overline{D}\cross[0,1]arrow R^{n}$ , (4)
. $0\in R^{n}$ $h$ , (4) . (2), (3)
$t\in[0,1]$ , $h$ $x$ $D_{x}h\ovalbox{\tt\small REJECT}h\alpha_{f}$-Lipschitz , , $h$ $x$ $\overline{D}$




. , (4) $t\in[0,1]$ , $(x^{0},0)$ $t=0$
, $t=0$ ( 1).
$(x^{0},0)$ , (1) :
21 [13] , [15] ( 2)
Step 1 $t$ \Delta t $>0$
$t_{i}=\{\begin{array}{l}i\Delta t1\end{array}$ $i=m+1i=0,$
$\ldots,m$ ,
$m= ceil(\frac{1}{\Delta t})-1$ , (6)
. , ceil $(y)$ $y$ . , \beta $>0$
6 n‘( .
Step 2 $i=0,$ $x_{t_{i}}=x^{0}$ .
Step 3 ( )
$x_{t_{i+1},k+1}=x_{t_{i+1},k}-D_{x}h(x_{t}:’ t_{i+1})^{-1}h(x_{t,k}:+1’ t_{i+1})$, (7)
$Y$
. , $x_{t_{i+1},0}=x_{t_{i}}$ , $k=0,1,$ $\ldots$ :
$||h(x_{t_{i+1},k+1},t_{i+1})\Vert\leq\beta$. (8)
Step 4 $x_{t_{i+1}}=x_{t_{i+1},k+1}$ . $i<m$ $i=i+1$ , Step 3 . $i=m$ .
178\prime\prime
2: 21
21 , $t=1$ (4) $(x^{*}, 1)$ .
, $x^{*}$ (1) , 21 (1)
.
, \beta . ,




. , $\Delta t$
$(x_{t_{i}},t_{i})$ , .




(2) $x_{0}$ ( ) ,
. Lipschitz
[10] [13] :
3.1 [13] $X,$ $Y$ Banach , $U\subset X$ , $F$ : $Uarrow Y$ $C^{1}$
, $F$ Fre’chet F’ \alpha -Lipschitz- . $F(x)=0$ $x_{0}\in U$




, $B(x0;\delta)$ $x_{0}$ , \delta .
2. $x_{0}$ $F$ $F’(x_{0})$ $F’(x_{0})^{-1}$ : $Yarrow X$
$||F’(x_{0})^{-1}F(x_{0}) \Vert+\frac{1}{2}\Vert F’(x_{0})^{-1}||\alpha\delta^{2}\leq\delta$ , (10)
$\Vert F^{/}(x_{0})^{-1}\Vert\alpha\delta<1$ , (11)
.
, :
1. $B(x_{0};\delta)$ $F(x)=0$ .
2.
$x_{k+1}=x_{k}-F’(x_{0})^{-1}F(x_{k})$ , $k=0,1,$ $\ldots$ , (12)
$\{x_{k}\}$ $x_{k}\in B(x_{0}; \delta)$ , $karrow\infty$ $x_{k}arrow x^{*}$ .
3.
$\Vert x_{k}-x^{*}\Vert\leq\frac{\Vert F’(x_{0})^{-1}F(x_{k})||}{1-\Vert F(x_{0})^{-1}||\alpha\delta}$ (13)
4.
$\Vert x_{k}-x^{*}\Vert\leq\frac{(||F’(x_{0})^{-1}||\alpha\delta)^{k}}{1-||F(x_{0})^{-1}\Vert\alpha\delta}\Vert F’(x_{0})^{-1}F(x_{0})||$ . $\cdot$ (14)
5.
$||F(x_{k})||\leq(||F’(x_{0})^{-1}||\alpha\delta)^{k}||F(x_{0})||$ . (15)
31 2.1 . Lipschitz
, 3.1 :
3.2 [13] [15] 21 , $\Delta t,$ $\beta,$ $\overline{D}$ :
1.







$-= \frac{C_{f}-\sqrt{C_{f}^{2}-2\alpha_{f}(\beta+\Delta t||f(x^{0})||)}}{\alpha_{f}}$ (19)
:
1. ( ) 21 ,
$||f(x_{t=1})||\leq\beta$ (20)
(1) $x_{t=1}$ .
2. ( ) (7) \kappa
$\kappa=ceil(\frac{\log\frac{\beta}{\beta+\Delta t\Vert f(x^{0})\Vert}}{\log\frac{\alpha_{f}\overline{\delta}}{C_{f}}}1$ (21)
.
3. ( ) $\Vert x_{t}^{*}-x_{t_{i}}||$ $r$ :
$r= \frac{C_{f}-\sqrt{C_{f}^{2}-2\alpha_{f}(\beta+\frac{1}{2}\Delta t\Vert f(x^{0})\Vert)}}{\alpha_{f}}$
. (22)
, $t\in[0,1],$ $i=0,1,$ $\ldots,$ $m+1$ .
32 $p,$ $q(0<p<1,0<q<1)$ :
3.3 21 , $\Delta t,$ $\beta,$ $\overline{D}$ :
$\beta=\frac{C_{f}^{2}}{2\alpha_{f}}p$ , (23)
$\Delta t=\frac{C_{f}^{2}}{2\alpha_{f}\Vert f(x^{0})\Vert}(1-p)q$, (24)
$\overline{D}\supseteq\{x|||x-x^{0}\Vert\leq\frac{C_{f}}{2\alpha_{f}}(p+2-2\sqrt{(1-p)(1-q)})+\frac{||f(x^{0})\Vert}{C_{f}}\}$ . (25)
, $0<p<1,0<q<1$ . , :
1. 21 ( ) $L,$ , $||f(x_{t=1})||\leq\beta$ (1) $x_{t=1}$
, ti (7) \kappa \kappa (m+l)
:
$\kappa$ $=$ ceil $( \frac{\log\frac{p}{p+(1-p)q}}{\log(1-\sqrt{(1-p)(1-q)})}1,$ (26)
$\kappa(m+1)$ $=$ ceil $( \frac{\log\frac{p}{p+(1-p)q}}{\log(1-\sqrt{(1-p)(1-q)})}1^{cei1}(\frac{2\alpha_{f}||f(x^{0})\Vert}{C_{f}^{2}(1-p)q}I$ . (27)
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2. $\infty>r\geq\max\Vert_{X_{t^{-x_{t}}:}^{*}}\Vert,$ $i=0,$ $\ldots,m+1$ :
$r= \frac{C_{f}}{\alpha_{f}}(1-\sqrt{(1-p)(1-\frac{1}{2}q)})$ . (28)
33 , \kappa \beta $\Delta t$ $p,$ $q$


















$=$ $\tan^{-1}(x+2)+\frac{1}{2}x+t-(1-t)\tan^{-1}2$ , (33)
.




$\Delta t$ $=$ $\frac{C_{f}^{2}}{2\alpha_{f}||f(x^{0})\Vert}(1-p)q$
$=$ $\frac{(l-p)q}{12(\tan^{-1}2+1)}$ $( \approx\frac{(1-p)q}{25})$ (35)
. , (26), (27) , $P$ $q$ 4
.
kappa
4: \kappa \kappa (m+l)
, $p$ \beta , $q$ \Delta t
. , $P$ $q$ \kappa
. 4 , \kappa $=1$ . , (29
, 21 (7) 1
183
. , $p$ , q m , \kappa (m+l)
.
, $n$ $p,$ $q$
. 1 $(n=1)$ , $\kappa(m+1)$
$P,$ $q$ . , $(n>1)$ , (7)
$D_{x}h(x_{t_{i}},t_{i+1})^{-1}$ $(O(n^{3}))$ .





\Delta t $\beta$ ,
$x^{0}$ .
, .
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